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CLAIMS 



[A utility model registration claim] 

[Claim 1] In a construction equipment equipped with the structure which exercises with a hydraulic motor, a 
control valve which changes drive oil pressure supplied to this hydraulic motor according to actuation oil 
pressure, and an actuation means to adjust actuation oil pressure to this control valve. Two or more sensors 
which detect existence or nonexistence of an obstruction including human being in a monitor field divided 
into plurality of the perimeter of a construction equipment, respectively, electromagnetism which decreases 
a maximum of actuation oil pressure to said control valve by said actuation means based on a control signal 
into which it is inputted — with a relief valve a control signal corresponding to a detection signal from said 
each sensor — choosing — this — electromagnetism. when it has a control means outputted to a relief 
valve and existence of an obstruction is detected A safety device of a construction equipment 
characterized by making it reduce a maximum of motion velocity of said structure according to a monitor 
field where this obstruction exists. 

[Claim 2] It is the safety device of a construction equipment which detects the movement direction of said 
structure in a safety device of a construction equipment according to claim 1 , and is characterized by 
"making it said control means reduce a maximum of motion velocity of this structure only when an 
obstruction is detected in a monitor field which consists in the movement direction of this structure. 
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TECHNICAL FIELD 
[Industrial Application] 

Especially this design is related with the safety device of the construction equipment equipped with the 
structure which exercises with a hydraulic motor about construction equipments, such as a hydraulic 
excavator. 
[0002] 
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PRIOR ART 



[Description of the Prior Art] 

In-the conventional revolution system construction equipment, when the relative distance between a 
construction equipment and an operator is detected continuously and an operator trespasses upon a hazard 
area with the transmitter-receiver which the transmitter^receiver and operator who were carried in the 
construction equipment are carrying, the safety device of telling the operator (operator) of a construction 
equipment and an operator's both sides about that through an alarm and an alarm lamp is devised. 
[0003] 

However, only with these safety devices, the operator needs to be enough caught in the work device, shine 
enough on the main part of vehicles, and the accident which receives the direct stroke of a work device 
does not sever the back. Then, the alarm and the safety device which stops a motion of both all motions of 
a construction equipment, i.e., work devices, and the main part of vehicles to coincidence are also devised 
that such accident should be prevented beforehand. 
[0004] 
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EFFECT OF THE INVENTION 
[Effect of the Device] 

According to this design, when existence of human being etc. is detected around a construction equipment, 
movement of the structure is not stopped uniformly. Since the maximum of motion velocity can be 
restricted according to the level of significance of the existence location, while being able to make an 
operator (operator) recognize existence of human being (worker) etc. by the speed limit, according to the 
existence location, an activity can be continued carefully, and the effect that working efficiency can be 
improved is done so, without reducing safety. 
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TECHNICAL PROBLEM 

[Problem(s} to be Solved by the Device] 

However, when such a construction equipment was used in a narrow work site, the frequency where an 
operator approaches a construction equipment was high, actuation of a construction equipment stopped to 
whenever [ the ], and there was a defect that working efficiency fell. 
[0005] 

The place which this design is made in view of such a point, and is made into the purpose is offering the 

safety device which can secure an operator's safety, without reducing working efficiency. 

[0006] 
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IVIEANS 



[Means for Solving the Problem] 

Irr order to attain the purpose mentioned above, the following safety devices are offered in a construction 
equipment equipped with the structure which exercises with a hydraulic motor, a control valve which 
changes drive oil pressure supplied to this hydraulic motor according to actuation oil pressure, and an 
actuation means to acljust actuation oil pressure to this control valve. 
[0007] 

Namely, two or more sensors which detect existence or nonexistence of an obstruction including human 
being in a monitor field divided into plurality of the perimeter of a construction equipment, respectively, 
electromagnetism which decreases a maximum of actuation oil pressure to said control valve by said 
actuation means based on a control signal into which it is inputted — with a relief valve a control signal 
corresponding to a detection signal from said each sensor — choosing — this — electromagnetism — when 
it has a control means outputted to a relief valve and existence of an obstruction is detected, according to a 
monitor field where this obstruction exists, it constitutes so that a maximum of motion velocity of said 
structure may be reduced. 
[0008] 

Moreover, in addition to the above-mentioned configuration, the movement direction of said structure is 
detected, and only when an obstruction is detected in a monitor field which consists in the movement 
direction of this structure, said control means is constituted so that a maximum of motion velocity of this 
structure may be reduced. 
[0009] 

In addition, a revolving super-structure which circles with a hydraulic motor on a base carrier (main part of 
vehicles) it runs with a hydraulic motor with the "structure" in this application specification (work device) 
9ic:ic:^:fc3(e:ic*3|c — jp the case of a hydraulic excavator, this revolving super-structure or a base carrier is said. 
[0010] 
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OPERATION 



[Function] 

the detection signal from two or more sensors which detect the existence or nonexistence of an obstruction 
including human being (worker) according to this design — being based — electromagnetism — he controls 
a relief valve and Is trying to decrease the maximum of the actuation oil pressure corresponding to the 
control valve by the actuation means 
[0011] 

It is the large (however, below max) thing to set up like gradually as the maximum of actuation oil pressure is 
made into zero and it keeps away, when the sensor which is taking charge of the monitor field comparatively 
near a construction equipment by this detects human being etc., When an obstruction exists in the most 
dangerous working area, movement of the structure stops without relation to actuation of an actuation 
means, and even if it adjusts an actuation means so that it may become higher motion velocity as it keeps 
away, actual motion velocity becomes low. 
[0012] 

Therefore, an operator (operator) can recognize existence of an obstruction according to motion velocity 
more nearly actual than the motion velocity which self expects being small, and can also recognize the near 
existence location of an obstruction with the decreasing rate of maximum speed. 
[0013] 

Thereby, when an obstruction is comparatively far, an activity can be carefully continued with a low speed, 
and the efficiency of an activity can be increased, without spoiling safety. Moreover, when an obstruction 
exists in the location which should continue operation and out of which it does not come, it is concerned, 
movement of the structure is suspended that there is nothing, and it becomes an operator's intention with 
safety very much. 
[0014] 
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EXAMPLE 
[Example] 

Hereafter, the example of this design is explained based on a drawing. 

Drawin g 2 and drawin g 3 are drawings showing the outline of a hydraulic excavator in which this design was 

applied, drawing 2 is a side elevation and drawing 3 is a plan. 

[0015] 

This hydraulic excavator carries a super structure 2 free [ revolution ] on a base carrier 1, is connected 
with a super structure 2 for a boom 3. a stick 4. and a bucket 5, enabling free sequential rotation, and is 
constituted. 
[0016] 

It runs by driving with a hydraulic motor (not shown), and a base carrier 1 is driven with a hydraulic motor 
(not shown), circles, and a super structure 2 is driven by oil hydraulic cylinders 6, 7, and 8. respectively, and 
it rotates a boom 3, a stick 4, and a bucket 5. 
[0017] 

Two or more sensors 9a. 9b. 9c, and 9d which detect the existence or nonexistence of an obstruction 
including human being are formed as shown in this hydraulic excavator at drawin g 3 . These sensors 9a, 9b, 
9c, and 9d have the directive and predetermined detection range, respectively. They are four area (the 1 st 
area) about the field which should supervise the perimeter of a hydraulic excavator in this example, the 2nd 
area, the 3rd area, and the 4th area — dividing — sensor 9a — the 1 st area — sensor 9c supervises the 
3rd area and he is trying for sensor 9d to supervise [ sensor 9b ] the 4th area for the 2nd area, respectively 
What detects existence of a body, using an ultrasonic wave, an electric wave, infrared radiation, etc. as 
sensors 9a. 9b. 9c. and 9d can be used. 
[0018] 

Drawin g 1 is drawing showing the drive circuit of the hydraulic motor with which the safety device by this 
design was applied. 

In this drawing, 1 1 is a hydraulic motor revolved in a revolving super^structure 2. and the hydraulic motor 1 1 
is connected to the oil pressure port 13 and the drain oil port 14 which supply a drive oil through a control 
valve 12. 
[0019] 

A control valve 1 2 is the remote control means which could control continuously the positive inverse 
rotation and rotational speed of a hydraulic motor 1 1 , and was equipped with the remote control lever and 
the remote control valve according to actuation oil pressure (control valve pilot pressure). 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the circuit diagram showing the important section configuration of this example. 

[Drawin g 2] It is the side elevation showing the configuration of the hydraulic excavator of this example. 

[Drawing 3] It is the plan showing the configuration of the hydraulic excavator of this example. 

[Drawing 4 ] It is drawing showing the relation between the detection signal from the sensor in this example, 

and the control valve pilot-pressure force. 

[Description of Notations] 

1 Base Carrier 

2 Revolving Super-structure 
9a, 9b. 9c, 9d Sensor 

1 1 Hydraulic Motor 

1 2 Control Valve 

15 Remote Control Means 

18 and 19 electromagnetism — relief valve 

24-Control Means 
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